tmt ■; w«- 



XXI. Ecitpses of the SatelHtes rf Jupiter^ 

Goldinghamj Esq. F, R. 5*. and under his Superintenda7ice , at 
Madras^ in the East Indies. 



Read June 30, 1808. 

Whe following eclipses of the satellites of Jupiter, were ol>- 
served with achromatic telescopes, by Oollond, of three aiid 
half feet fcx^al length, and magnifying power between 70 and 
80 ; having been constructed more immediately for this pur- 
pose, for which they were exceedingly well calculated in all 
respects. 

An astronomical clock, with gridiron pendulum^ and dea^ 
beat, regulated by transits of the sun and stars, was used for 
the time; which was deduced from the transit of the sun 
nearest the eclipse, and verified by the one immediately pre-« 
ceding or following. 

The circumstances under which the eclipses were observed 
are noted ; from these may be inferred, how far the results 
are to be depended upon : those observed with the " air clear 
andthe planet high,'' are the most satisfactory and valuable^ 
riothing to the contrary being afterwards expressed. 

The longitude of the place, by numerous observations of 
various descriptions, is 5^^ : 21^ : 14/^ or 80"" : 18' : 30'' east of 
Greenwich : by comparing this with the numbers in the last 
column, the difFerence of the tables will be obtained. 
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The greater number of these eclipses were not visible at 
Green wich^ but have been found very useful, vi^hen corres- 
pondent observations have been taken in India. 

Persons not much in the habit of observing these eclipses, 
but desirous of obtaining as much correct information from 
their observations as possible, may find the following general 
remarks of use. 

A correct difference of longitude^ it would appear, is not to 
be expected, by comparing the time of observation with that 
in the tables ; it therefore becomes necessary to have a cor- 
respondent observation to compare with, or some satisfactory 
dbservations taken under a known meridian, about the time; 
from which the errors of the tables may be found. Corres- 
pondent observations, should, however, be obtained if pos- 
sible: but it must not be supposed, that even these w^ill give 
a correct difference of longitude, unless observed at both 
places, under the like favourable circumstances, and with 
telescopes of the same pov^rs. 

The air being clear ; the planet so high as to be out of the 
thick atmosphere, and to make the position easy ; the telescope 
sheltered from the wind, and steady ; neither moonlight nojr 
twiligbt, and the satelhte not near the body of the planet: 
An eclipse observed under such circumstances, will, I appre- 
liend, be as perfect as it well can be; and a correspondent 
observation taken under the like circumstances, will give a 
correct difference of longitude of the two places, provided the 
i^clipse %e observed with telescopes of the same powers. 

Taking the eclipses in the following tables, observed under 
these favourable circumstances as the standard, and com- 
paring their results as given in the last column, with those 

T t ^. 



fected/by the eclipses having •^be^!l■=o!iierv^d^whren^th#atolo^ 

wliiii- %:e- teooii '^was'-'iiear ^^the^^^plaliel^- •or ^ the ^-satelMte:-^- not: ■|ar- 
ff oMthe ^body' of- Jupiter-; "'and- thEt:e¥en-if correspondent -ob- 
serVatiotis' had been taken ^ onder.favourablevdrcumstances, at 
a' knomii' meridian/ the difference of longitude given 'bj: .the, 
eohiparison-^- would 'have 'been- far. fromv correct':, '.the-^ same 
eclipse' -'observed -at two- places,'-' under • similar unfavourable 
cifciimstances, would possibly give a result near the truth; 
as the observations at both places would be aSected in the 
same way, but probably not in an equal degree, as it is not 
likely there would be exactly the same degree of haze, the 
same strength of twilight, &c. &c. at both places; and there- 
fore those observations taken under the same favourable cir- 
eumstances can only be rehed upon with certainty. 

It may not be an easy matter to have telescopes at both 
places of precisely the same powers for these observations : 
at Madras we had two telescopes in use, constructed at the 
same time, in appearance precisely alike, and intended by 
DoLLOND to have been so in all respects ; yet on repeated 
trials, one was found to have a decided advantage of several 
seconds over the other, shewing the emersions sooner, and 
the immersions later by that quantity. In order to do away 
the error arising from a difference in the powers of telescopes, 
immersions znd emersions should be observed at both places ; 
the difference of longitude will be as much greater than it 
ought to be by one series as less by the other, but the medium 
will be the correct difference of longitude of the places : it is 
possible also there may be some difference in the eyes of 



oBservers/ any error wMch may arise iroin this source will 
aisa be done away by this method. 

Henee it would appear, that in order to obtain a correct dif« 
fference of longitude of two places from correspondent eclipses 
of the satellites of Jupiter, the circumstances at both places 
should be similar and favourable; and that the telescopes 
should have equal powers, or that both immersions and emer- 
sions should be observed, which indeed ought always toJbe 
done, where time will admit: also, that the circumstances 
being favourable at one place and not so at the other, a result 
very different from the truth will be obtained. 



s^ 
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Eclipses of the Satellites of Jupiter. 
Table L First Satellite. 



I m ! * « i|< MI »*W»i»*—i 



'^s^^^^hM 



X J. li. • 

Em. 



'fflte <rfOT^Vatf on; 



Apparent, 



Jan. 24 

eb. 9 

16 

Mar. 4 
1 1 
20 
zj 

Apr. 5 
12 

Tp 

28 

May 5 
12 
21 
28 
30 

June 4 
6 

Sep. I 
H 

Nov, 9 

f'eb. 28 
^pn 

Vj 

24 

May I 

10 

17 
24 

July 4 

9 

ZJ 

Aug. 1 2 

26 

Sepv^*l| 



p 



Im. 

Im, 

Im. 

Im. 

Im, 

Im. 

im. 

Im. 

Ijyi. 

nnr 

Im. 

Im. 

JL t X J • 

Im. 
Im. 

Im. 

Im. 

Em. 

Em. 

Em 

Em. 

Em. 

Em. 

'Em. 



15 

17 

49 "--If 



17 28 45 
15 41 24,5 

^7 35 6 

15 52 

17 46 
14 II 

16 6 

12 5d"2i^,5; 
.!4 26. 4;; 

15 21 8 ^ 
12 44 41,6 
14 38 47 

16 33 Hv3 

12 55 24,5 
14 48 46 

9 16 46,6 

16 41 41,3 

" 9 53 

6 51 15 

7 14 10 



Mean. 



a 



Im. 
Ira. 

Im, 
Im; 
Im, 

Im. 
Im. 
Im. 
lift. 
Em. 
Em. 
ml 
,Em. 



}7 .7 

.11^4.2^ 



55»4 



if ff •''S7' 



14 

12 

14 

16 

8 



.:,r-T3;-^' 
'J5-38- 

16 54,5 

4 3^ 

51' ''2 3^^^ 

Wi7,5 

I|I%^«t4;.4 

9 J7 3^>5 



27 Em, 



10 21 32 



i± 

16 
12 

16 
12 
14 

9 
16 

ti 

10 
6 

7 
7 
7 

5 

17 

^i5^ 

1^7 

13 

15 

2 

H 
16 

S 

fio 
ir 

9: 

^3 

:8 

9 

10 



41 '31 
5^ 4 

3 5^'4 

iP J4i5 

■^th 41 

'" '58-'' 
39 

53»5 

ib' ' 

16 

36,2 

41 

56 

39 4o>7 
8 II 

25,2 

52>5 

54 
S8>6 

.38 
55»5 



32 
26 
19 

41 

35 
29 

51 
45 
13 



Time by 

the JEphe- 

meris. 



12 7 
10 20 
I?5 14 

to 31 



I 

12 

50 

5 
2 1 

35 



54 5' '5 

20 40 

43 55 

37 27 

59 

52 

13 

7 
I 

^55 

■2;1 



10 

7 

9 
II 

:9 

7 

9 

3 
II 

5. 

4 
1 
I 

2 
2 



50 

4^ 
10 

5 
o 

24 

18 

13 

35 
28 

56 
21 

49 
37 
44 
30 
53 
15 
30 



Longitude of 

Madras by the 

Tables. 



o 46 



59 
55 
19 

31 

% 

33 
I 

«9 
4r 

54 
27 

:53 

2 

II 

37 

54 

44 

59 
22 

49 

30 
21 

4 

51 
II 



9 

28 



0,5 

41 
I 

04 

4-9' 42 
23 19,3 

21 

55" '^ 
27,7 

57>7 
21,5 



42 

33 

0X3 

51 
12 



II 
10 
12 

8 

10 
6 

10 

3 

10 

5 

5 

4 
8 

2 

4 
6 

5 



47 
21 

i6 

40 
34 

57 
50 

43 
31 
S6 
24 

56 
16 
10 

39 

'37 

35 
I 



32 

47 

S7 
28 

54 
21 

52 

57 
II 

^ -2 
21 
28 

33t 

J3 

34 
10 

II 

1 



5 
5 
5 

5 

•^ 

5 

5 

5 

S 

5 

5 

5 

5' 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

'5. 

•5 

■^5 

5 

5 



20 46 
20 29,5 
20 47 
20 37,3 
20 20 :: 

20 35>5 
20 26 

20 s^S^ 
20 23 ^ 

20 14 

20 14,6 

19 54 

20 12^3 

20 13,5 
20 9 
19 52,6 

^9 S7^^ 

19 54 

20 38,5 

22 7,5 
20 45 

20 49 

21 14 
20 59 

21 14,5 



Circumstances of Wcgithcr, j^c. 



Planet clear and high, but near the D , 

Planet low and covered with a fog. Dark. 

Clear, D bright, though distant from %, Twilight. 

Clear, and the planet at a convenient altitude, 

%^ clear and high, but near rise. 

Planet rather low, and not very clear. The D bright. 

Ha^y. Planet high. 

Planet low, but clear. 

Clear. The^ ^ up, but not very near %. 

Planet high^ but covered with haze and near the 3) • 

Planet high. Dark^ but the atmosphere hazy. 

Planet highy but covert with a tfeiih haze/ 

Clear. Planet high. 

Clear. % high. The ]> up, but hot bright or near %\ 

% high. A considerable undulation. 

Planet rather low and misty. 

Clear. 

Clear. The ]) up, but not near l^. 

Planet ratber hazy ;: other circumstances 1av*dtir^lfe» 

Planet high, but covered with haize/ ' 

Planet high^ but hazy, and near tl|e ^ . 

Clear. Dark. Planet high. 

Planet high, but rather hazy. 

Planet low, but clear. Dark. 

Planet rather hazy. Twilight. 



20 
20 
20 
20 



20 



19 

20 

20 
20 
20 
20 
20 
21 



21 



20 
26 
20 
20 



23,4 

25 
40 

45 

44 

33^5 

45 

34 
1 2,5 

1 5 >5 

^9 

46,4 

■ 5'5 
42 

25>5 
^34>.5 

31 



Planet covered with haze. 

Rather hazy* D up, and near tbe latst quarter. 

Clear. The planet high, but twilight. 

Planet clear, though low. Dark. 

Clear. % high. The ]) up, but not he^r the plShei 

Clear. 

Planet high, but hazy. 

Planet high and clear. 

Planet low, near the ]) , and tremulous. 

Planet high, but rather hazy, and the ]) lip. 

Planet hinh, and dark. 

Clear, and the planet high. ]) up, and aboiit 4:^^;lrbm ijl^ 

Planet high and hazy. Dark. 

Planet near the D , and covered with a tklh haze. 

Cleir, but 1^ near the D . 

Clear. Dark. Planet high. 

Clear. Dark. 

Clear, but the ]) up, and near full. 
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Table L First Satellite continued. 



Day. 



Oct* 6 

20 

Dec. 14 

1796. 

Apr. 3 

26 
May 12 

28 
J line 20 
July 6 

22 




Sep. 13 

22 

Oct. I 

27 



''I 



Nov. 91 

Dec. 2 

1798. 

Jan, 6 

13 

29 

Feb. 5 

21 
Mar. 16 
June 1 2 

ALlg\ 6; 

Oct. 71 

2lj 
23 

Nov. 1 5 

Dec. 3 

17 
24 

31 
1799.. 

Jan. 9 



Em. 
Em. 



1 01. 

Im. 

Im. 
Ira. 
I in. 

Iro. 
Irn. 
f m 
Em. 

EiTl. 

Em. 
Em. 
Em. 
Em. 
Em. 
Em. 
Em. 

Em. 
Em. 

Em. 

Em. 

iim. 

Em, 

lm» 

Im. 

Im, 

Im. 

im. 

Im. 

Im. 

Em. 

Em. 

Em. 

Em. 

Em. 

Em. 

Em. 

Em. 



Time of Observation, 



Apparent. 



h 



// 



6 49 10,5 
10 44 7,5 

7 30 33 



17 12 
17 26 

JS 43 

13 58 

14 2 

30 
1 4. 

40 
8 
2 



12 

iO 

12 

J 5 
II 

8 
12 

6 
10 

6 

7 



31 
25 
SO 
3B 
o 



6 
56,3 
29,3 
11,2 

48 
38 

44,5 

3.5 

43 
58 

i>5 

I7>4 
36 

3i>2 



6 46 41,2 



8 
6 

8 

7 

7 

17 

14 

13 

9 
16 

u 

13 

■^3 
8 

IO 

6 
10 
II 

13 



40 23,4 

5^ 37.3 

51 44^4 

J 3,..; 4,8 

3^ 34>S 
31 21,5 

9 J 6,4 
I 48 

26 12,3 

52 22,4 
21 24,2 

39 55*5 

:-7 :i4: , 

o 3 
20 50 
3 58,4 

55 57'4 
48 53,4 



Mean. 



10 7 57,2 



ia i«m , i i »!- -t*:;y «iM 



Time by 

the Ephe- 

meris. 



Longitude of 

Madras by the 

Tables. 



h 



// 



// 



6 37 14.5 

ID 2^ ^% 

7 25 434 



17 

*7 

15 

^3 
14 

12 

10 

12, 

h\ 

II 

7 
II 

6 

10 

6 

10 

:6: 

6 

8 

7 



7 
7 

17 

14: 

9 
16 

II 

12 

53 

.7 

9 

6 

10 
1 1 

^3 



55 

4 
20 

36 

30 
9 



15 2 
29 31,2 

39 32 
II 

^^5 

4 
16,5 

2356 
32 58.5 

57 23 

48 19 

17 13 

8, 47>3 
34 26 

50 40 

53 if3>S 

49 46,6 

10 17^7 

6 I2»2 
26 59,2 

45 J % 

53>5 
2 

27 

44»5 
36 S9»3 
5 4656 

59 45,6 

24 55,4 

52 35 

1 3 '5 
9.8 

48^7 
19 



50 

15 

49 
II 



47 

II 

o 

5^ 



52 43 



1 28 27 
5 23 23 

2 9 55 



11 51 

12 6 

ID 22 

8 42 
6 54 

5 9 

7 

9 
6 

2 

6 

I 

5 
I 

5 
I 



3 

I 

3 



10 15 43,5 



3 

53 

20 

47 
4 1 

II 

4 
28 

39 



12 
ii 

59 

23 

6 

52 
28 

33 

8 

8 
8 

59 
17 

15 

44 
45 
34 



25 58 
19 8 

35 5 i 
31 o 



52 21 
13 36 



'^0 



I 
2 

12 11 
8 48 21 
7 40 24 

4 4 53' 
31 16 

o 2 



54. 4^ 
18 28 



II 
6 

7 
8 

2 45 45 

4 39 32 
o SQ 54 

4 43 ^9 

^ 35 15 

8 27 12 

4 47 37 



// 



5 20 43,5 
S 20 44,5 
5 20 38 



5 

5 
5 
5 
5 
5 
-S 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 

5 

5 

5 

5^ 
5 
5 

5 
5 
5 
^5 
5' 
5 
5 
5 
5 
5 
5 
5 
5 



20 54 
20 45,3 
20 30,3 
20 48,2 
20 42 
20 46 
20 47 
20 42 
20 55>6 
20 36,5 

20 ss^s 

20 44 
20 41 

20 46,5 

21 33,4 
20 51 
20 57,2 



20 

21 
20 
20 
20 

19 

21 
21 
21 
21 
21 
21 
21 
20 
20 
20 
20 
20 

2i 



5 20 



43,2 

15.4 
46,3 

44' 4 
43,8 

5«>5 

58>5 

15,4 

24 
19,3 
6,4 

17 

27,5 

29 

31 

56 
29,4 

42,4 

45^4 

2Qs 2 



Circumstances of Weather, &q. 



iji .Wuu i w j m ■ •WiJ '' ' ■ ' 1 H"i i - i i* I II - ri_ . 1 I T' ■ [ ' ■ ' "' "" **'" *• 
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■aeai«< 



■■tH'»;3iMI 



Clear, and the planet high. 
Clear. Dark, but the planet low. 
Planet low, bat clear. Dark. 



Planet 

Planet 

Planet 

A thin 

Planet 

Flying 

Planet 

Clear. 

Planet 

Planet 

Clear, 

Planet 

Clear. 

Clear. 

Planet 

Clear. 

Clear. 



rather hazy, and near the D . 
high and clear, but twilight, 
high, but hazy. 

haze over Ifl, The ]> near. 

high. A thin haze and moonlight 

clouds, Darki Planet high. 

low, but clear. A little tremulous. The Jy iiear %. 

Planet high, 
rather low, but clear, 
high. Rather hazy, 
and the planet high, 
hij^h. Thin clouds. 

The planet sufficiently high. 

Planet high, 
high, covered by a thin cloud. 

The planet moderately high. 

Planet high. D up, but far from 1|. 



tim^' pf the 



Clear. Planet high. 

Planet high, but hid by a cloud at the precise 

emersion, and probably 1 5'' afterwards. 
Clear. Planet sufficiently high. D up, but far from 14 . 
Planet rather low, but generally clear. Observation jiot 

satisfactory. 
Planet high, but very tremulous and near the ^* 
Planet v^xy low. Observation of little value in conseqiience. 
Planet high. Rather h:izy, about rise. 
Clear. Planet high, but about 15^ above the ^ . 
Planet high. Clear. 
Planet sufficiently high. Clear. 
Clear. Planet high. 

Clear. Planet high- D up, and near fall. 
Planet near the zenith. ]) up, but far from .1|;, 
Planet high. Clear. Observation not satisfectojiy t^jdior \^\ 
Clear. Planet high. D up, but far fironi ^^ ^ • 
Clear. Planet high. Moonlight. 
Planet high. A very thin cloud over the planeti 
Clear. Planet near the zenith. Moonlight, 
Planet high. Atmosphere somewhat hassy* Mo^j^lilght, 
Planet low, and tremulous* Observation of littli^.mibe. 

Clear. Planet hi^h. 



g^B 
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Table I. Ek&t Satellite cmtinmd. 



Day. 



Jan. i6 
i8 

JFcb. 1 



Im. 
Im. 
Im. 

.Nov..2c4l«ift 



Aug. 

Sep. lo 

Oct. 3 

lo 



MM 



«WMl 



Im. 

or 

Em. 



BajB>s.i!i"i J<er«fcskij;/„^»r ^ <,'■. 



Em. 
Em. 
Em 
Em. 



TitlilWCnSmation. 



Anpattafci/^V r \- Mmtt, 



12 

6 

8 

10 



I 

29 

17 



20 
15,2 
10,5 
45 »S 



// 



12 
6 

10 



idfl^telt^^-^t^^'^- 



».'4 



Im% 



»3 
22 

27 

29 



{ 



3^ 

.1800. 
Jan. 5 

H 
21 

, 30 
Peb. 6 

13 

Mar. 8 

24 
Apr. 9 

16 
May 



8 38 I 

15 42 16 i^ 

14 18 5,2 

«4 34 S7'^ 

9 24 39,2 

15 18 12,3 

9 45 42 
Second Satellite, 

Em. I 7 12 27,6 



Em. 
Em. 



8 



25 

30 
1801. 

Jan. 15 

17 
24 

26 

f eb. 2 

9 
l8 

23 

25 
.Mar. I 

11 

J.I 



Im. 

Em 

Em. 

Enw 

Em. 

Em 

Em 

Em. 

Em. 

Em. 

Em. 

Em. 

Im. 



i- 



Im. 

Im. 

Em. 

Em 

Em. 

Em. 

Em. 

Em. 

Em. 

Em 

Em. 

Em. 

Em. 



7 

9 

6 
10 

8 

7 
9 
7 
7 
»4 

H 
8 

^3 

7 

9 
II 

7 

IS 

9 
II 

5 

13 

7 



56 

48 

«4^ 
o 

1^ 
42 

7 

4 

27 

45 
28 

27 

52 

I 

28 
21 

15 

38 
6 

33 
29 

59 
26 

55 



II 44»5 
40 13,8 
$6 01,5 
31 49.5 
|6^ 32,8 
52 21,6 
4^ 5,7 
14 14 jp|i,6 
14 23 49,6 
io 17 
10 

25 

19 

55 
20 



9 
9 



5-5 ^2. 

17.4 

44>5' 

,45/^^^ 

4»,5 

5 
16,2 

25 

25 
25 

'3 

0,4 

9 

29*3 
59,2 

22 

47 

17 
8,6 

22 

34'3 

28,6 

5^3 

3B,5 
18 

37»4 



15 

9 

7 

II 

8 
10 

6 

8 

10 
10 

8 

7 
9 
7 
7 

14 

9 

13 

7 

9 
II 

7 

15 

9 
1 1 

6 

13 

8 



if, 8 
12,6 

12^7 

2 3>6 

Wl8 
00,6 



48 
16 



22 



02 



544 

5 51 

o 33,6 

24 30 
1 9 1 2 

14 40 

29 17 
48 49,2 
9 00,6 

8,2 

o 

32,5 

i5'4 



4 
24 
41 
17 



37 

3 

13 

41 

35 
29 

52 
20 

46 

41 
1 1 

3^ 
5 



Time by 

the Ephe- 

mcris. 



25^1 

31,2 

5^>3 

45'7 

17 

45 '3 

41 

i5'3 

53^1 

52 

>4>5 

33 
23,2 



6 
I 

3 

4 
I 

3 
lo 

8 

9 
1 1 

4 
2 

4 

9 

4 



40 
8 
2 

57 
21 

^7 
22 

57 

9 
2 

13 

4 
53 



Lonsjituvle bf 
Madras by tbfc 
Tables. ■ 



36 
56 

42 

10 

J9 

27 

31 

25 
I 

26 

58 

25 
u 

42 



56 46 
24 29 



I 49 40 



6 
2 

4 



42 
28 



J 5 

35 
28 3 

o 49 49 

2 44 8 

39 

S7 
21 

46 

43 
6 

20 

7 



4 

4 

3 
I 

3 

2 

2 
9 



12 
22 

38 
8 

26 

.0 

53 

37 



9 

3 

7 

2 

4 

5 
2 

9 

4 
6 

o 

8 

2 



4 

3^ 

39 
8 

I 



// 



5 
5 
5 

5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 



20 
20 
20 



20 44 
20 i9;,2 
20 28,5 

35 '5 
35^>7 

34 

19 45 

26 40,2 

20 56,6 
20 52,7 

16: 
i6>7 
20 28,2 
22:' 31; 
26^3 

13 



MMMHHl 



Ciitcumitanccs..olMfealM£jL-!^^^^ 



»»•■ 



ii<Mii 



' tf 'ii^i * * 



21 

20 



21 
21 



5 

5 21 47^6 



Planet 

iPlanct 

Clear. 

Planet 

Plaaet 

Planet 

% low 

Planet 

Planet 

Planet 

Clear. 

Planet 

Clear. 

Planet 

Planet 

Clear. 



5^ 
5^ 

57 
4 
4 

54 52 

18 8 

44 38 

13 34 

9 39 
38 42 

6 6 

35^41 



5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 



21 



2C5 



^1f2 

49?4 
20 41,5 

20 56; 

20 33,5 

20 53 
20 54,2 

20 47 

21 17 

59 
13 

74 
32 



rather low and tremnlous. ^ 
high. D about jo^froni if. 

Planet high;, : 

lo^, and covjered wUh a ihin lla^e. 
hi^h. Glekrl Moonlight. 

' t lij)* bur " 



^• 



i up, biilj ojigosfle 1|i 



hi^h. 

and misty. ; 
high. Ckari 
high. Clean 
high. Cle^ 

Hanet highl 
ratlter low, fAit tle^; Mbohligtif . 

l| high. S^t. close to ^. D near full, 
high; blit M^fi 
highi rathfr |:reitkil&Ss. 

Planet high S 



20 
21 

24 
20 



Planet high and cMr. D up. dbsemtldh btit sati|sfict<^. 

Clear. Planet^ high^ - ]\|t)o|ili^t. 

Ciear; Pjanef high] 

Clear. PMhet-high^ 

Planet high, rather hazyi "^rvdlighli 

Planet nea,r the zenith. - D iip,Mnce^taih^td^5!''^ 

Planet high, rather hazy. 

Planet high. D up.= 

Clear. Planet higli. 

Planet high. ]) full, but opposite %, 

Planet rather low : tremulous. Dark. 

Planet r«ther low, somewhat hazy. 

Planet very low. A thick haze. 

Air clear. % high. The object glass ratherdimmed by|h«deni'* 



22 31,3 

20 8,2 

21 25 
20 43 
20 13 
20 16,6 

20 14 

21 56,3 

19 54,6 

20 12,3 
20 56,5 
20 12 
20 23,4 



Clear. Planet high. 

Clear. Planet high. 

Planet near the zenith. Position very aukward. 

Clear. Planet high. Moonlight. 

Planet high. ]) just rising. 

Planet near the zenith. Clear. 

Planet high. D up, but far from If. 

Planet very low and tremulous. 

Moonlight. Planet near the zenith. 

Clear. Planet high. D up, but far from %. 

Planet high. Somewhat hazy. Twilight^ 

Planet rather low and tremulous. 

Cleai*. Planet high. 




mPMn 








tit 



P 



TuBlrt. Mrsf SdfMite continued. 



*y^ 


Im. 


Time of Observation. 


Time by 


-J 

Longitude of 


^""'l* < V- .tfft •i(*W'*f i < -^V-i 


WI1 m9 


Day. 


or 






the Ephe- 


Madras by the 


Circumstances of Weath«i^«^€i 






Mm* 


.Apparent. 


.... .Mean,,. 


tneris. 


Tables. 




ImM 






h ' // 


h ' // 


h ' If 


h ' ,'r 


"'"'-■ f 1 




Mar. 27 


Em. 


il 49 49,6 


II §^ 20,2 


6 29 6 


5 20 43,6 


Planet rather low, but clear. 




29 


Em. 


6 18 52,7 


6 23 50,3 


58 21 


5 20 31,7 


Clear. Planet high. Twilight. 




Apr. 5 


Em. 


8 15,48 


8 J 8 , 35'5 


2 SS 23 


5 20 25 


Planet high. Rather ha^^y^ ,; . 




12 


Em, 


10 15 37 


IQ 16 24,8 


4 52 19 


5 23 iS 


Clear. 1|. high. The Qbserv%tipivn|>t^t|sf|l|#^ii 




28 


£m. 


:J.^S;. 4^4 


^ 32 25,3 


3 14 24 


5 20 40,4 


Planet high, but hazy., g 1 T 




May 2 1 


Em, 


8 49 53,4 


S 46 6 


3 29 ^ 


5 20 45.4 


Clear, and planet high. The j)mp. 




Nov. 3 


Im. 


15 4^^^-l=l.- 


J 5. I;S 5^»5 


10 13 43 


5 18 28 


planet high. A thin haze. 




^9 


Im. 


13 47 3§ 


^3 33 29,3 


8 27 15 


i 20 23: 


Planet low and tremulous. ' 




26 


Im. 


15 34 46 


15 22 25 


10 18 49 


5 ^5 57 


Planet high, but covered with a, thick fez4 




Dec. 3 


Im. 


17 30 6 


17 20 20,3 


12.:; 9 36- 


5 20 30 


Clear. 1|L in the zenith* Twilight ju||:-aj|p^aiai^SKv^^^^^^^^^ 


i 


26 
1802, 
Jan. 18 


fm. 


^7 „^7:^5S^^:.:, 


?l 2.S^.V.l5>7; 


12 , J 24 


5 20 35 ^ 


Clear. 11. high, but near the ^.TwiUgltib^li^^^ 


] 


Im. 


17 27 


H 37 53S 


I^ 6 16 


5 20 44 


Planet high. Rather hazy* $ up. !TM^il%iti* 




Feb. 5 


Im. 


10 7 25 


10, Zlr^SO-/: ■- 


■4::4^^: 53 


5; 20 30 


Clear. Planet high. 




19 


im. 


13 54 59>2 


14 9 11,7 


8 34 38 


5 20 21,2. 


Clear. Planet high. J ii^ar If. 




28 


Em 


12 34 10,3 


12 47 10,5 


7 ^13 30 


5 20 40^3 


Clear. Planet high. 




Mar. 7 


6m. 


14 29 I! 


14 40 31,6 


9 9 9 


5 20 2 


Planet high. Clear. 




9 


Em. 


8 58 17 


9 9 ii 


3 38 6 


5 20 11 


Clear. Planet high. 




16 


Em. 


10 54 22,7 


i.i.,.j„2a,4 


5-34 J4 


5 20 8,7 


Clear. Planet high. ]) near 11, and almo^ll ftilL 




Apr. 8 


Em, 


1^ H 37>S 


It 16 36,7 


'^6- 5^-53. 


■5 2I;42:,5, 


Planet high. Hazy. 




17 


Em. 


7 38 344 


7 38 II 


2 18: 24 


5 20 iO;,4 


Clear. % in the zenith * ^ rising. 




June25 


Em. 


^ 15 23.1 


8 17 23,4 


2: 53: 9 


5^ 22 4; 


Planet high, but misty. Telescope not steadyi 




Oct. 30 


Im. 


:^$.i34n,^9,:.r 


16 17 19,5 


II .13 57 


S 20 32 


Planet rather low and tremuiousf. Air cleat J 




Nov. 2 2 


im. 


16 41 31 


16 27 55 


II 20 55 


5 20 36 


Planet rather low, but clear. 




Dec. 35 


Im. 


16 45 48,6 !i6 41 18,6 


II 20 55 


5 24 33»^ 


Clear. l|. near the IJ. Uncertain observation* 




3^ 


Im, 


14 48 4,4,6 


14 52 9,6 


9 28 22 


5 20 2.2^6 


Clear. Planet high. 





MBCCCVIIf. 



U 



W^:B6u)inQM:tk^$^\^ 



Table IL Second Satellite. 



' Wli * * ' 



y Viwui w'kitit'';: 



>«>a<itHMMMMI»Ma*M»MjM^|«|MtfNik 



4Day. 



Im. 

or 

Em. 



1794. 
Feb. 27 
Mar. 3 1 
Apr. 7 

25 

May 2 

9 

.22 

June 3 

July 1 5 

Aug. 1 7 

24 

Oct. 20 

1795- 
Apr. 1 

May 3 

28 

Aug. 1 1 

18 

Sep. 12 

Oct. 14 

Nov. 1 5 

1796. 

Apr. 2 6 

May 28 

July 24 

Aug.25 

jSept.i2 

Oct. 14 
21 
Nov. 1 5 
1798. 
Jan. 12 
Mar. 1 7 
June24 
Sep. 28 
Oct. 9 

Nov. 1 7 



Im. 
Irp. 
Irn. 
Im. 

Im. 
Im. 

Im- 

Im. 
Im* 



Time of Observation. 



Apparent. 



// 



Em. 7 
Em. 



17 
12 

17 
II 

16 



17 

4 

41 
10 



10 

4o>3 
2,5 
53 



Em. 

Im. 

Im. 

Im. 

Em. 

Em. 

Em. 

Mtii, 

Em. 

Im. 

Jm. 

Im. 

Im. 

Em. 

Em. 

Em. 

Em. 

Em. 

Em. 

Em. 

Em, 

Im. 

Im. 

Im. 

Im. , 

Em. 

Em. 



10 

7 



47 27 
22 6 

46 43'3 

sf 

: 7 

iSy6 

19^4 
I 



21 

I7' 

33 
36 



"^^ 34 S7>S 
16 26 50 

13 32 6 
7 24 42 

10 1 18,4 
7 li 28 

f 2f 32 

^ 44 31 



15 

'5 
12 

12 

9 
12 

H 

9 
12 

9 



41 
29 

15 

5 

3J 
10 



47^5 
16 



34 

3 
48 4a 

24 50,5 

I 22 

"^"7^^33'" 



7 

7 

17 
16 

8 

H 

13 

10 



59 
22 

21 

5» 

51 
9 

45 
47 



23^3 
34 
19 
32 

1,5 

2 

18 
12,5 



Mean. 



// 



J5 

*5 

17 
12 



30 5 
8 42 

42^57^ 
^ 34 



14 44 
17 18 
II 43 
14 18 
16 51 

II 2Z 
8 22 

7 S9 

10 35 

7 20 



16 
16 

13 

7 
la 

7 
6 

6 

^5 

12 
12 

9 
12 



38 
23 

29 
29 

4 
8 

48 

29 

39 
26 

21 

6 

27 
3 



«4 39 

9 10 

If 45 
8 52 

8 8 

7 30 
17 23 

16 41 

8 38 

13 53 

13 30 
10 41 



13 

13 

30 
I 

43 

29 

49^-5 

39'S 

15 

49^5 

44 
26 

I 

27>5 

47 

3i>5 

33^5 
24 

'3>5 
9 

30 
46 
20 

19 
38,5 

40^7 
23'3 

25^3 

II. 2 

23^5 
42 

37>7) 



Time by 

the Ephc- 

maris. 



// 



9 5^ 37 

9 45 H 
12 22 \ 3 

6 52 17 

9 27 32 

12 2 II 

6 26 38 

8 59 41 

II 32 26 

o 51 

57 8 

35 54 

12 43 

H 43 



6 
2 
2 

5 



Longitude of 

Madras by the 

Tables. 



n 
II 

s 
2 

4 
I 

I 

I 

10 
10 

6 
6 

4 
6 

9 

4 
6 

3 

2 
2 

II 

II 

8 
8 

5 



16 

6 

1 1 

4 
41 
52 

41 
23 



I 

28 

48 
26 

8 

13 
15 

13 



20 47 
8 21 

54 58 

44 i8 

10 55 
49 40 

28 20 



3 
46 

o 
^o 



34 

56 

^9 

21 

5 
24 

2 



29 35 

47 39 
22 26 

25 34 



ef 



5 18 33 
5 19 26,3 
5 i8 59,5 
5 18 36 



5 
5 



19 
19 



5 20 

5 20 

5 

5 

5 

5 

5 
5 zi 



20 
20 
20 
20 
20 



55 
55 
5'3 
32 
II 

16 

7^6 

36^4 
18 



"^t 



Circumstances of Weather, &c. 



5 18 56,5 
5 20 22 
5 20 
5 20 16 
20 10,4 



5 

5 
5 

5 



20 15 

21 17 
2 J 18 



Planet low, and covered with feaze. 

Clear. Planet high. 

Clear. Planet high. Near rise. 

Clouds covered the planet, after the satellite had faded, pro» 

bably a very few seconds before it immerged. 
Planet near the meridian, but very tremulous. 
Clear. Planet high. Strong twilight. 
Clear, Planet high. Dark. 
Clear. Planet high. Dark. 

Clear, but % rather low. beginning of |he twilight* 
Clear. Planet high. Satellite en^rged(;;lq^^ t|p ^tjh^ |>%qet. 
Planet high. Very little hazy. 
Planet high. Clear. Dark. 
Planet high. Very thin haze. Dark. 
Clear. Dark. 



Clear. Dark. Planet sufficiently high. 

Hazy. Planet high, D up, b^iit far^om %^ 
1 8 jPlanet high. Rather hazy. The D Up^!bi^tfa|-.lrom 

ear. Dark, Wind hjgh. 

Clear. % high. Dark, 

Clear. Planet high. Bark, 

Clear. % high. 

Clear. The ]> up. 



5 21 

5 20 
5 20 
5 20 
5 20 
5 20 
5 20 

5 21 

5 20 

5 21 



5 21 
5 22 
5 22 

5 21 
5 21 
5 21 
5 22 52 
5 21 38.5 



00,5 
48 
28 
48 

39 

23 
28 

26 
H 

2^3 

29 

55 

30 
26,5 

23 



Planet low and tremulous. The D up. 

Hazy. Planet high. 1 he ]) near 14.. 

Planet high. Somewhat hazy.. The D near l^. 

Planet high. Clear. Satellite close to the plaint. 

Planet high. A thin haze. 

Clear. Planet high. 

Planet low and tremulous. 

Planet covered at the time by a very thin cloud. 

Planet sufficiently high. 

Planet high. A thin haze. D up, but not nea^ %^ 

Flying clouds. Planet high. 
Planet very low and tremulous. 
Planet high. Somewhat hazy. Twilight. 
Planet high. Hazy. The J) near 1^. 
Clear. % low, and rather tremulous. 
Planet near the zenith. Moonlight. 
Clear. Planet high. 
Planet high. Clear, 



Ecli^m €^tJw Satgilites of Jupiter^ 



S 



Table IL Second Satellite continued. 



fai'lji i l tl i l li ■ 



Day. 



^799- 
Jan. 6 

Feb. 7 

H 
Mar. 1 1 

July 20 

Sep. 15 

Oct. 17 

24 
Nov. 1 8 
Dec. 6 



Ira* 

or 
Era. 



Em. 
Em. 
Em. 
Em. 
Em. 



mmo 



m^mmfu'lmti UfM m in i ni 



,^ 



Time of Observation. 



Apparent. 



// 



Mean. 



Time by 

the Ephe- 

meris. 



// 



Im. 
Im. 

Im. 
Im. 



7 45 58,2 .7 
10 20 13 10 

7 25 0,2 7' 
10 I 25,6 10 

7 ,12 50 7 
16 4^' 6,7 i6 
13 35 42,6 13 
13 28 32 13 



m 



mi 



it 



1800, 

Jan. 7 
Feb. 8 
Mar. 1 2 
Nov. jg 
21S 

Dec. 14 

1801. 

Feb. 2 

9 
Mar. 6 

13 

20 

Oct. 19 
Dqc, 15 

29 
1802. 
Jan. y 

^3 

Feb. 10 

17 
Mar. 7 

May 17 



Em. 

Em. 

Em. 

Im. 

ImC^ 

Jm. 

Em. 

Em. 

Em. 

Em. 

Em. 

Im. 

Im. 

Im. 

Im. 
Im. 

Im. 
Imt 
Em. 
Em. 



16 6 7,2 
13 13 3»4 

t l^.yir S-'-i-i ^r-.t" 

7:39^^5>6^ 

10^ iB' ^ 



52 2S,6 

29 33 

39 33^9 
15 ^% 

22 4^:' 3 
48 2,8 

30 37,6 

13 52.3 



// 



9 4^ 
9 28 

9 22 

tH 45 

17 iS^' 

II 40 

8 26 
1 1 2 

8 17 

10 56 

'3 37 

1 3f 3 

18 4 

9 50 
H 55 

9 21 39'5 

11 56 50 

9 22 13,3 
U 5P 57^31 



30 

3S 

44>5 

3^>5 
36Vf 

37 

3'4 
30 

9^3 

45,6 

10,2 

.35 
19,2 

18,6 

27,5 

7>7 



15 50 22 

12 58 35,8 

i^ 5 34>4 



9 

9 

9 
14 

1^7 

ti 



S3 

43 
32 

31 
6 

35 



2 

• 4 
2 

4 
I 

II 

8 
8 



25 

S9 

3 

40 

5 J 

20 

14 
6 



8 

34 

49 

28 

40 

43 
34 

55 



I o 44 29 

7 51 54 
2 1 8 47 

4 Sr I 



19,6 
10,8 
42 

V5 

45 '7 



8 40 
II 17 

28 
6 

44 
31 

6 



8 
II 

13 
16 

12 

18 



9 S7 
V5 7 



10,6 

29*3 
49' 3 
38 

53'i 
54'6 

56^3 
24'3 



9 36 18 
12 II 13,8 

9 33 37 
II 46 59,4 



4 

4 

9 
II 

6 

3 

5 
2 

5 

8 

II 

7 



24 

7 
I 

24 

57 
19 



31 

49 

54 
I 

16 

I 



12 



3 53 
40 ^6 

56 17 

I 

10 
I 



36 

15 

26 

42 

43 



4 29 37 
9 34 30 



6 



o 48 
36 58 
4 I 17 
6 ^9 10 



Longitude of 

Madras by the 

Tables. 



// 



5 
5 
5 
5 
5 
5 
5 
5 



20 

20 

21 

20 

20 

21 

21 

21 



50,2 
39 

11,2 

S7^^ 
50 

23'7 
8,6 

37 



Circumstances of Weather, &c. 



■10 



mmm 



521 38,2 

5 21 9,4 

5 20 38,6 

5 Y7 48 



5 
5 
5 
5 

5 

5 

5 
5 
5 
5 
5 
5 
5 
5 

5 
5 



21 59 
20 46 

20 50,5 

21 29,5 
21 20,7 
21 36 



22 
21 

20 



10,4 

34 

52,3 

20 44,6 

21 12,2 
16 

9,2 

ij,6 



20 
21 



21 

20 
20 



50.5 
37.7 



5 20 51,5 

5 19 52 
5 20 56,3 

5 21 47>3 



Planet high. Clear. 

Planet high. D near %* 

Planet high, rather hazy. 

Planet low and tremulous. ]) up. 

Clear. Planet high. Moonlight. 

Planet high. Hazy. Observation uncertairi. 

Planet rather low. Hazy. D up, and near the fiilf. 

% high. Clouds after the satellite had faded, possibly 15 ot 

20" before the time. ]) up. 
Pianet near the zenith. D up. 

Planet near the zenith. D up. Observatioa uncertain to loV 
Planet rattier low, but clear. Moonlight. 
% high, and the D near. Clouds covered, th^ ,plan|rUfter 

the satellite had faded, possibly 30 or 40'^ before tfteiiim?* , 

Observation of no value in consequence. 

Planet high. Clear. D near 1(1. 

Planet high. D near If. 

Planet high. D up, but far from If. Rather 

Clear. Planet high. 

Planet near the zenith. Twilight. 

Clear. Planet sufficiently high. 



Clear. Planet. Observation not satisfactory. 

Clear. Planet near the zenith. Observation not satisfactory* 

Clear. % near the zenith. 

Planet near the 2enith. Clear. 

Planet very low, and tremulous. 

Clear. Planet high. Twilight. 

Clear, Planet high. 

Clear. Planet high. Twilight. 



% rather low and tremulous. 

% in the zenith. Clear. Moonlight* The dbject 

dimmed by dew. 
Clear. Planet high. Moonlight. 
Planet near the zenith. D full, ant! very close to 1|y 
Planet high. Clear. Observation gi>od. 
!{. low. Hazy. D up- 



■glass- 



ss.^ 



[f. iiOLDINGHAMTS meom 



G, 



Table IIL, Third Satellite, 



Day. 



1794. 

reb. 15 
Mar. 30 
May 5 

12 

Sep, 4 

1795. 
May 27 
July 16 
Aug. 14, 

Sep. 26 

Nov. I- 

8 

Bee. 14 

1796. 
May 12 
Oct. 10 
Nov. 2 2 

1798. 

Jan. 26 

^ep. 5 

12 

Oct. 18 

^5 
1799, 

Jan. s 

.Apr. !•- 
Oct. 4 

1800. 
Jan. 27 

1801. 
Jan. 13 

1802. 
Feb. 4 
Nov. 3 



i » I H i . M f > \ iil i1 ii mH il , 1 Jfl i u 



■>**■ 



■>4aiiriaa 



Im. 

or 

Em, 



Im. 

Im, 

Im. 

Em. 

Im. 

Im. 

Im. 

Em. 

Im, 

Em. 

Im. 

Em. 

[ m . 

Em. 

Im. 
Em. 

Em. 

Em. 

Em. 

Em, 

Im. 

Em. 

Em. 

Im. 

Em. 

Im. 

Im. 

Im. 

Em. 

Im. 

fm, 
Im. 



Time of Obse^vatlpn. 



'V-.'fi \ 



Apparent. 



h 



15 S7 20,5 

IS S3 ^>5 
II 50 39 

14 36 56 

15 49 ID 

7 25 59 
7 33 32 



14 
14 

10 

/^ 

7 

M 

7 

7 



38 43 
58 24 

31 

19 

8 

3^ 

5 



41 

24 

3S 



33 
8 

9 

28 

59'5 
19 



H>3 
6 

40 

49>5 
22 

H 



6 52 56 

8 48 27 

10 50 21^4 

7 9 23 

15 17 57 

9 34 4 

^C' 3 45^7 

8 54 56 

16 42 7 



".« |ii j.».'! !>!, '■ * ' » .'! ■ 



7 


55 


J2 


39 


16 


42 


11 


6 


12 


56 


16 


59 



1 Mean. 



h , ' if 
16 I I 49 

15 S7 21 

I? 47 3 

14 33: 19,5 

15 45 12 
7 32 o 

7 32 13 

H 35 31 
15 4 01,5 

10 35 49,5 

7 *^ 2^ 

,|sfft:54b^^ 
7 20 26. 



7 
7 



38 
II 
21 



06,7 

49 



8 S 22 

16 38 30,5 

15 41 29,5 
i^ 43 51,3 



;^8. 

7^ 
15 



S>f 



5^ 
^5i"^9>5 
59 ^9>3 

6 30,5 



IQ,,,l^:>54r::. 



9- 9 

I#:^25! 



I|i4 
:f2,^8 



Time by 

the E|>he- 

meris. 



h ^ If 

ID 36 42 

10 31 52 

6 29 4 

9 16 38 

10 27 30 

2 6 32 

2 13 IS 



wm m t>M B Ma »> < ha i |. ^tfa » ^rt a( >*iTi'M fc - i^^ 



l^ifgitutie of 

Madras by the 

Tables. 



9 17 4 


5 


9 34 45 


5 


5 f 24 


5 


1 57 2 


.5 


:i „ 4 J-^":5^ 


5 


2 13 13 


5 


14^ 6 


^5 



10 
I 

2 



20 

59 
9 



16 

28 

44 



2 31 29 

■^7-M 54' 
II 18 35 

. 5 J3 47 

7 3^ 52 
II 32 30 

X 26 o 

^^3\^25::25 
5 24 18 

;i I ;44' I, 
9 S3 43 

4 13 43 
4 44 ^4 



3 



38 7 
26 39 



5 
5 
5 



5 
5 



mOm M'mtmi t\i\ 



5 2<3 38,5 

5 2i 9,5 

5 21 35 
5 20 18 

5 21 40 

5 19 ^7 
5 20 17 



21 

^3 
21 

23 
22 

21 

24 

25 



39 

39 

i 

19 

15 

38 

43>5 

5 * ■ ■ 



Cirbutnstances of Weather, &c. 



5 23 45^3 

^5: -23 m- 

5 24 s 

5 28 2,5 

5 25 30 

5 27 H 



26 



5 

5 23 
5 26 

5 24 14 



5.6 

2. ■ 

3'4 



I 21 



■21- 



5 19 3^7 



16 49 
15 28. 



Pteet ctear md hlgb. D near fell, but fe from Of.. 

Planet dimmeciim a s>mall deyfeip y^ur. 

ffezy. PJaiiet rather low, Baric. 

Planet higb. A thin haze. Bark. 

Clear. Planet high. 

Clear. Planet high. The satellite close to %, 

Rather hazy. Planet high^ The > near. 

Clear. Planet high. 

Clear. Planet high. Bark. 

Clear. Planet high. Bark. 

Placet high. Ah not very eiear. The J) up. 

Clear.^ Fianet Mgli* 

Clear. Bark* 

Clear; ' BarM- 

Hazy. Piaalt hlgh^ 

Hazy. Plpet JhlglH ^ Tlie ^^ ^ip,. but not n^ar If.. 

Pknet high. Katfor hazyl 

Clear. Pknet high. The D up, but far from %, 

Clear. /fJaiillllhipili'O^ri ^''ly'" ^" 

Clear. % near the zenith. 

Clear. % hig M^^ MoanMf l*t. 

Clear. 1^ near th%z^ritith4 ©bservatjion uncertain to 15 or 20 f 

Clear, if. higfe arwf hearthe 1 The satellite close to tl. 

Clear. Planet high. 1^ 
Clears Planel highr* jl 
Clear. Planet high. 
Clear. Planet high. 
Planet high. Clear* 

D near the zenith. Clear. 

Planet high. Clear. 

Clear. Planet high. 

iAIr ciep;> bjut !{. rather low. 



